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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As 
used herein: 


1. Life support devices or systems are those which (a) are 2. Acritical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support 
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness. 


provided with the product, can be reasonably expected 
to result in significant injury to the user. 
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INTRODUCTION 
SGS-THOMSON Microelectronics Semicustom Product Portfolio - 1991 


: Complexity/ 


Sea Of Gates ISB9000 CMOS 1.5um, DLM 300 to 14,000 Gates Cost Effective 


Sea Of Gates ISB12000 | CMOS 1.2um, DLM 1,000 to 50,000 Gates | Performance and Density 
Sea Of Gates ISB18000 | CMOS 0.8um, DLM 2,000 to 21,000 Gates | Bus Optimized Arra 


Standard Cells CB200 CMOS 1.5um, DLM 250 Gates/mm? 
Standard Cells CB12000 CMOS 1.2um, DLM 500 Gates/mm? ae 


Analog Arrays Polyuse K_ | Bipolar 3um, SLM 906 Components 3GHz NPN 
Mixed A/D Arrays Polyuse J | Bipolar 3um, DLM 400-23000 Components | 3GHz NPN 
Filter Arrays TSGF CMOS 3um, SLM 4 to 12th Order DC-30KHz 
Mixed A/D Standard Cells | TSGSM CMOS 3.5um, SLM 1Kgates + Analog 
Mixed A/D Standard Cells | STKM2000 | BiCMOS 2um, DP, DLM | 10Kgates + Analog nti a NPN 


THE COMPANY 


SGS-THOMSON Microelectronics is a broad-range supplier of advanced semiconductor products. With 
extensive manufacturing capability in Europe, North-America and the Far-East, the company is dedicated 
to meeting customer needs with cost effective, world-class technologies and products. 

The company is ranked 12th worldwide in semiconductor suppliers with total 1990 revenues of 1.5 billion 
dollars (Source: Dataquest 1/91) and over 18000 employees world-wide. 

With 17 production locations, 24 design centers and 8 advanced research and development sites, the 
company continues to demonstrate its commitment to excellence in technology and products. Additionally, 
with 50 direct sales offices, and over 600 distributors and sales representatives, customers are never far 
from the service and support needed to be successful in utilizing these products. 

With Research and Development expenditure as well as capital investment well above the industry average, 
SGS-THOMSON Microelectronics is dedicated to bringing an increasing portfolio of innovative and 
advanced new products with the service level needed to succeed in today’s and tomorrow’s electronics. 
The Digital Semicustom Business Unit offers families of Continuous Arrays including the industry’s most 
advanced bus optimized ISB1 8000 Series, Channelless Array and Standard Cell. The complete semicustom 
portfolio includes linear and mixed analog-digital arrays and standard cells. 


THE PRODUCTS 
Sea Of Gates 


The Sea of Gates families include the Continuous Arrays 1SB18000 and ISB12000 Series and Channelless 
Array ISB9000 Series. The 1SB18000 Series is the bus optimized array, manufactured in a 0.8 micron, 
double level metal process featuring true TTL buffers with up to 24 mA current drive capability and interfaces 
directly to ISA, EISA MCA and SCSI bus architectures. The gate complexity is from 2,500 to 21,000 usable 
gates and typical 2-input NAND gate delay is 0.45 ns. The ISB18000 will migrate to a 0.7 micron, triple level 
metal process. The ISB12000 Series is a high performance product manufactured in a 1.2 micron, double 
level metal process and features a 2-input NAND gate delay of 0.6 ns with total gate count up to 50,000 
usable gates. The ISB9000 Series is a general purpose product manufactured in a 1.5 micron, double level 
metal process and is used for random logic applications up to 14,000 gate complexity. 


Standard Cells 


The CB12000 Series is a high performance product intended for telecommunications, computer and military 
applications. Manufactured with a proven 1.2 micron double level metal HCMOS process, the library contains 
more than 200 SSI elements and module generators for RAM (single and dual port), ROM, multiplier, adder, 
counter, multiplexer, latch, D-type flip-flop and shift register arrays. 

This is a high density standard cell with an equivalent gate complexity of 70,000 gates and built in shrink 
capability to the next generation 0.7 micron feature size. The internal propagation delay for a 2-input NAND 
gate with a fanout of 2 is 0.7 ns and internal power consumption is 6 uW/gate/MHz. 


ky7 Seater 


ALPHANUMERICAL INDEX 


MACROFUNCTIONS 


4 Bit Binary Counter, Fast, Sync Clear 

4 Bit Binary Counter, Fast, Indiv. Clear Direct, Set Direct 

5 Bit Binary Up Counter, Sync Clear 

5 Bit Binary Up Counter, Fast, Indiv. Clear Direct, Set Direct 

6 Bit Mod 64 Fast Binary Counter, Sync Clear 

6 Bit Mod 64 Fast Binary Counter, Individual Clear Direct, Set Direct 
7 Bit Mod 128 Fast Binary Counter, Sync Clear 

7 Bit Mod 128 Fast Binary Counter, Indiv. Clear Direct, Set Direct .. 
8 Bit Mod 256 Fast Binary Counter, Sync Clear 

8 Bit Mod 256 Fast Binary Counter, Indiv. Clear Direct, Set Direct .. 
9 Bit Mod 512 Fast Binary Counter, Sync Clear 

9 Bit Mod 512 Fast Binary Counter, Indiv. Clear Direct, Set Direct .. 
10 Bit Mod 1024 Fast Binary Counter, Sync Clear 

10 Bit Mod 1024 Fast Binary Counter, Indiv. Clear Direct, Set Direct 
4 Bit Binary Counter, Expandable Enable, Clear Direct 

4 Bit Binary Counter, Expandable Enable, Sync Clear, Clear Direct . 
4 Bit Carry Look Ahead 

4 Bit Carry Look Ahead 

4 Bit Equality Comparator 

8 Bit Equality Comparator 

2 Bit Binary Counter, Clear Direct 

2 Bit Binary Counter, Clear Direct 

2 Bit Johnson Counter, Clear Direct 

3 Bit Binary Counter, Clear Direct 

3 Bit Shift Counter, Clear Direct 

3 Bit Binary Counter, Clear Direct 

3 Bit Johnson Counter, Clear Direct 

3 Bit Binary Counter, Clear Direct 

3 Bit Binary Counter, Clear Direct 

4 Bit Johnson Counter, Clear Direct 

3 Bit Shift Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

A Bit Shift Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

5 Bit Johnson Counter, Clear Direct 

4 Bit Shift Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

6 Bit Johnson Counter, Clear Direct 

4 Bit Shift Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

7 Bit Johnson Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 

8 Bit Johnson Counter, Clear Direct 

5 Bit Binary Counter, Clear Direct 

4 Bit U/D Counter, Expandable 


ALPHANUMERICAL INDEX 


MACROFUNCTIONS (Cont'd) 


a 


CUD42 4 Bit U/D Counter, Expandable, Async Load and Clear 

C2G 2 Bit Gray Counter, Clear Direct 

C3G 3 Bit Gray Counter, Clear Direct 

CAG 4 Bit Gray Counter, Prescaled Clear Direct 

CSG 5 Bit Gray Counter, Prescaled Clear Direct 

C6G 6 Bit Mod 64 Gray Counter, Prescaled Clear Direct 

C7G 7 Bit Mod 128 Gray Counter, Prescaled Clear Direct 

C8G 8 Bit Mod 256 Gray Counter, Prescaled Clear Direct 

C3LSR 3 Bit Linear Feedback Shift Register 

C4LSR 4 Bit Linear Feedback Shift Register 

CSESR 5 Bit Linear Feedback Shift Register 

C6LSR 6 Bit Mod 63 Linear Feedback Shift Register 

CLR 7 Bit Mod 127 Linear Feedback Shift Register 

C8LSR 8 Bit Mod 255 Linear Feedback Shift Register 

COLSR 9 Bit Mod 511 Linear Feedback Shift Register 

C10LSR 10 Bit Mod 1023 Linear Feedback Shift Register 

C11LSR 11 Bit Mod 2047 Linear Feedback Shift Register 

C12LSR 12 Bit Mod 4095 Linear Feedback Shift Register 

C13LSR 13 Bit Mod 8191 Linear Feedback Shift Register 

C14LSR 14 Bit Mod 16383 Linear Feedback Shift Register 

C15LSR 15 Bit Mod 32767 Linear Feedback Shift Register 

C16LSR 16 Bit Mod 65535 Linear Feedback Shift Register 

C17LSR 17 Bit Mod 131071 Linear Feedback Shift Register 

C18LSR 18 Bit Mod 262143 Linear Feedback Shift Register 

CI9LSR 19 Bit Mod 524287 Linear Feedback Shift Register 

C20LSR 20 Bit Mod 1048575 Linear Feedback Shift Register 

DM6JH Spike Free Decoder For Mod 6 Johnson Counter, Active High 
DM6JL Spike Free Decoder For Mod 6 Johnson Counter, Active Low 
DM8JH Spike Free Decoder For Mod 8 Johnson Counter, Active High 
DM8JL spike Free Decoder For Mod 8 Johnson Counter, Active Low 
DM10JH Spike Free Decoder For Mod 10 Johnson Counter, Active High 
DMIOJL Spike Free Decoder For Mod 10 Johnson Counter, Active Low 
DM12]H Spike Free Decoder For Mod 12 Johnson Counter, Active High 
DM12)L Spike Free Decoder For Mod 12 Johnson Counter, Active Low 
DM14JH Spike Free Decoder For Mod 14 Johnson Counter, Active High 
DMI14JL Spike Free Decoder For Mod 14 Johnson Counter, Active Low 
DM16JH Spike Free Decoder For Mod 16 Johnson Counter, Active High 
DMI6JL Spike Free Decoder For Mod 16 Johnson Counter, Active Low 
D24GH 2 to 4 Decoder, Gated Outputs Active High 

D24GL 2 to 4 Decoder, Gated Outputs Active Low 

D24H 2 to 4 Decoder, Outputs Active High 

D24L 2 to 4 Decoder, Outputs Active Low 

D38GH 3 to 8 Decoder, Gated Outputs Active High 

D38GL 3 to 8 Decoder, Gated Outputs Active Low 

D38H 3 to 8 Decoder Outputs Active High 

38 3 to 8 Decoder Outputs Active Low 

D410H 4 to 10 Decoder, Outputs Active High 

D410L 4 to 10 Decoder, Outputs Active Low 


ALPHANUMERICAL INDEX 


MACROFUNCTIONS (Cont'd) 


FAS2 2 Bit Binary Adder Subtracter, A+B, A—B 

FA] Full Adder 

FA2 2 Bit Binary Adder (7482) 

FA4 4 Bit Binary Adder 

FAI6 16 Bit Fast Binary Adder (Using CLA1, CLA2, FA4) 
HA] Half Adder 

L4 4 Bit Data Latch 

L8 8 Bit Data Latch 

MAG2 2 Bit Magnitude Comparator Expandable (1/2 7485) 
MAG2H 2 Bit Magnitude Comparator 

MAG4 4 Bit Magnitude Comparator Expandable (7485) 
MR4] 4 Bit Register with 2 Bit Muxed Inputs 

MR42 4 Bit Register with 2 Bit Muxed Inputs, Clear Direct 
MR43 4 Bit Register with 2 Bit Muxed Inputs, Sync Clear 
MR44 4 Bit Register with 2 Bit Muxed Inputs, Sync Clear, Clear Direct .... 
MR81 8 Bit Register with 2 Bit Muxed Inputs 

MR82 8 Bit Register with 2 Bit Muxed Inputs, Clear Direct 
MUX22H Dual 2 Bit Non Inverting Mux 

MUX24H Quad 2 Bit Non Inverting Mux 

MUX24L Quad 2 Bit Inverting Mux 

MUX31H 3 Bit Non Inverting Mux 

MUX31L 3 Bit Inverting Mux 

MUX32H Dual 3 Bit Non Inverting Mux 

MUX34H Quad 3 Bit Non Inverting Mux 

MUX41GH 4 Bit Non Inverting Mux, Gated 

MUX41H 4 Bit Non Inverting Mux 

MUX41L 4 Bit Inverting Mux 

MUX42H Dual 4 Bit Non Inverting Mux 

MUX44H Quad 4 Bit Non Inverting Mux 

MUX51H 5 Bit Non Inverting Mux 

MUX51L 5 Bit Inverting Mux 

MUX52H Dual 5 Bit Non Inverting Mux 

MUX54H Quad 5 Bit Non Inverting Mux 

MUX61H 6 Bit Non Inverting Mux 

MUX61L 6 Bit Inverting Mux 

MUX62H Dual 6 Bit Non Inverting Mux 

MUX64H Quad 6 Bit Non Inverting Mux 

MUX71H 7 Bit Non Inverting Mux 

MUX7IL 7 Bit Inverting Mux 

MUX72H Dual 7 Bit Non Inverting Mux 

MUX74H Quad 7 Bit Non Inverting Mux 

MUX81H 8 Bit Non Inverting Mux Cell 

MUX82H Dual 8 Bit Non Inverting Mux 

MUX84H Quad 8 Bit Non Inverting Mux 

M42C BCD to Decimal Decoder (7442) 

M82C 2 Bit Binary Full Adder (7482) 

M85C 4 Bit Magnitude Comparator (7485) 

M138C Gated 3 to 8 Binary Decoder (74138) 


ALPHANUMERICAL INDEX 


MACROFUNCTIONS (Cont'd) 


M138D 3 to 8 Decoder, Gated Outputs, Active Low (74138) 
M150C Gated 16 Input Mux 

M151C Gated 8 Input Mux 

M152C 8 Input Mux 

M153C Gated Dual 4 Input Mux 

M157C 4x2 Mux 

M158C 4x2 Mux, Outputs Active Low 

M160C 4 Bit BCD Counter 

M160D 4 Bit BCD Counter 

M161C 4 Bit Counter 

M161D Sync 4 Bit Binary Counter 

M162C 4 Bit BCD Counter 

M162D 4 Bit BCD Counter 

M163C 4 Bit Counter 

M163D 4 Bit Binary Counter 

M163F 4 Bit Counter Fast 

M169C 4 Bit U/D Counter 

M244C Octal Tristate Buffer on Chip (SN74244) 
M244XC Octal Tristate Buffer off Chip (SN74244) 
M2901 4 Bit/ALU 

PAR8 8 Bit Odd Parity Detector 

PARQ 9 Bit Odd Parity Detector 

PS2 2 Bit External Clock Prescaler 

PS3 3 Bit External Clock Prescaler 

PS4 4 Bit External Clock Prescaler 

R4] 4 Bit Data Register 

R42 4 Bit Data Register, Clear Direct 

R8] 8 Bit Data Register 

R82 8 Bit Data Register, Clear Direct 

SR41 4 Bit Shift Register 

SR42 4 Bit Shift Register, Clear Direct 

SR43 4 Bit Shift Register, Set Direct 

9R44 4 Bit Shift Register, Sync Load 

SR45 4 Bit Shift Register, Sync Load and Clear 
SR46 4 Bit Shift Register, Async Parallel Load 
SR47 4 Bit Shift Register, Sync Clear 

SYNCO] Synchronizer For Asynchronous 0 to 1 Event 
SYNC10 Synchronizer For Asynchronous | to 0 Event 
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SELECTOR GUIDE 


MACROFUNCTIONS 
Pome [me 
ADDERS 


AL Bit Carry OOK A MCAG” x. aie caie Saw toned atone a aah gaits Benoa Wawa amie 
A Bit Carry GOOR ANAC! 6 acs 2335.4. cere Sey 8 ack argu’ s a hak mca aks 
Te SCICLE Pics, Soe St, aire ethos don ph at sc barton eee Rak hcid eR Rs eer atear anh aie teat ave 
PG ACIS? e bacea5 dita wena, «alate tine © Ora ie eae DA Sak tne, esl 
Z Dit (Binary OOS! 5. oc, acct sateieicicw. ae Wacker edtecntn aan d sh, Wh ac rte. ote ana alae 
ADVE SAE Vo FCIAC 1a, on SGvente b Dadlset hint Seah nets atlorion Rdcw, bind Gl Pade A matdacs tek 
16 Bit: Mast Binary Add6ieicu cin wos sie eal 

2 Bit Binary Adder Subtractor 


2 Bit MaanitidesG omparaior sos deen 3h OP Be ee chi ae Ges 
2 Bit Magnitude Comparator Expandable 
4 Bit Magnitude Comparator Expandable 
ASDA Chua ity \s Ol DAGON” ta izulinakend ot eodah aa emia ke Te eset eran Mea oleae 
Oo Dit-baudliy COmpataiOm cpeid ici Sele sotte wane was faa oat 


B BibOdc Parity Deeclon dsc ik sie s Ke cledcn taba d Be vee heated 
Bit Oda Parity DeteClor i020 ant couch oes eee MNS oO he HERES EH 


ASB Datel. satis ecco a: 8h ee & Ss aie. ges ek bw. Rd Eee Boe Oe a Bhs 
Cie ata set sd etek A ace ce nce en at aatebcahe © Gem Enid Sekt sneer Gog. ihamtaceh or eeah ene a 


4 Bit Register with 2 Bit Muxed Inputs................ 0.0000 e eee 
4 Bit Register with 2 Bit Muxed Inputs, Clear Direct 
4 Bit Register with 2 Bit Muxed Inputs, Sync Clear 

4 Bit Register with 2 Bit Muxed Inputs, Sync Clear, 
Clear DiveGey axa Stari ince bein th ote acini shrsia ork alien dian PR oy Ge ah sa ane eet wt 
8 Bit Register with 2 Bit Muxed Inputs................... 0.00.00 6 
8 Bit Register with 2 Bit Muxed Inputs, Clear Direct 


4 Bit Data Register 


4 Bit Data Register, Clear Direct 
8 Bit Data Register 
8 Bit Data Register, Clear Direct 
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SHIFT REGISTERS 


4 Bit Shift Register 

4 Bit Shift Register, Clear Direct 
4 Bit Shift Register, Set Direct 

4 Bit Shift Register, Sync Load 


4 Bit Shift Register, Sync Load and Clear 
4 Bit Shift Register, Async Parallel Load 
4 Bit Shift Register, Sync Clear 


MODULO 2 COUNTERS 


2 Bit External Clock Prescaler 


MODULO 3 COUNTERS 


2 Bit Binary Counter, Clear Direct 
3 Bit External Clock Prescaler 


MODULO 4 COUNTERS 


2 Bit Johnson Counter, Clear Direct 
2 Bit Gray Counter, Clear Direct 

2 Bit Binary Counter, Clear Direct 
4 Bit External Clock Prescaler 


MODULO 5 COUNTERS 


3 Bit Binary Counter, Clear Direct 
3 Bit Shift Counter, Clear Direct 


MODULO 6 COUNTERS 


3 Bit Binary Counter, Clear Direct 
3 Bit Johnson Counter, Clear Direct 


MODULO 7 COUNTERS 


3 Bit Linear Feedback Shift Register 
3 Bit Binary Counter, Clear Direct 


MODULO 8 COUNTERS 


4 Bit Johnson Counter, Clear Direct 
3 Bit Gray Counter, Clear Direct 

3 Bit Shift Counter, Clear Direct 

3 Bit Binary Counter, Clear Direct 


MODULO 9 COUNTERS 
4 Bit Shift Counter, Clear Direct 


4 Bit Binary Counter, Clear Direct 
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MODULO 10 COUNTERS 


5 Bit Johnson Counter, Clear Direct 
4 Bit Shift Counter, Clear Direct 

4 Bit Binary Counter, Clear Direct 
4 Bit BCD Counter 

4 Bit BCD Counter 


4 Bit BCD Counter 
4 Bit BCD Counter 


MODULO 11 COUNTERS 
4 Bit Binary Counter, Clear Direct 


MODULO 12 COUNTERS 


6 Bit Johnson Counter, Clear Direct 
4 Bit Shift Counter, Clear Direct 
4 Bit Binary Counter, Clear Direct 


MODULO 13 COUNTERS 
4 Bit Binary Counter, Clear Direct 
MODULO 14 COUNTERS 


7 Bit Johnson Counter, Clear Direct 
4 Bit Binary Counter, Clear Direct 


MODULO 15 COUNTERS 


4 Bit Linear Feedback Shift Register 
4 Bit Binary Counter, Clear Direct 


MODULO 16 COUNTERS 


4 Bit Binary Counter, Expandable Enable 

4 Bit Binary Counter, Expandable Enable, Sync, Clear, 
Clear Direct 

4 Bit Binary Up Counter, Fast, Sync, Clear 
4 Bit Binary Up Counter, Fast, Individual 

8 Bit Johnson Counter, Clear Direct 

4 Bit Gray Counter, Prescaled Clear Direct 
4 Bit Binary Counter, Clear Direct 

4 Bit U/D Counter, Expandable Clear Direct 
4 Bit U/D Counter, Expandable, Async Load 
4 Bit Counter 

4 Bit Binary Counter 

4-Bit Counter 

4 Bit Binary Counter 

4 Bit Counter, Fast 

4 Bit U/D Counter 
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MODULO 17 COUNTERS 


5 Bit Binary Counter, Clear Direct 


MODULO 31 COUNTERS 


5 Bit Linear Feedback Shift Register 


MODULO 32 COUNTERS 


5 Bit Binary Up Counter, Sync, Clear 
5 Bit Binary Up Counter, Fast, Individual Clear Direct, 
Set Direct 


LARGE MODULO COUNTERS 


C6LSR 
CB6C 
CB6F 


C6G 
C7LSR 
CBIC 
CB7F 


CiG 
C8LSR 
CB8C 
CB8F 


C8G 
COLSR 
CB9C 
CBOF 


C10LSR 
CB10C 
CBI10F 


C11LSR 
C12L5R 
CIsloR 
C14LSR 
C15LSR 
C16LSR 
ClI7LSR 
C18L5R 
C19LSR 
C20LSR 


6 Bit Mod 63 Linear Feedback Shift Register 

6 Bit Mod 64 Fast Binary Counter, Sync Clear 

6 Bit Mod 64 Fast Binary Counter, Individual Clear Direct, 

Set Direct 

6 Bit Mod 64 Gray Counter, Prescaled Clear Direct 

7 Bit Mod 127 Linear Feedback Shilft Register 

7 Bit Mod 128 Fast Binary Counter, Sync Clear 

v4 Bit Mod 128 Fast Binary Counter, Individual Clear Direct, Set 


7 Bit Mod 128 etsy Counter, Prescaled Clear Direct 

8 Bit Mod 255 Linear Feedback Shift Register 

8 Bit Mod 256 Fast Binary Counter, Sync Clear 

8 Bit Mod 256 Fast Binary Counter, Individual Clear Direct, Set 


8 Bit Mod 256 Gray Counter, Prescaled Clear Direct 

9 Bit Mod 51] Linear Feedback Shift Register 

9 Bit Mod 512 Fast Binary Counter, Sync Clear 

9 Bit Mod 512 Fast Binary Counter, Individual Clear Direct, Set 


10 Bit Mod 1023 Linear Feedback Shift Register 
10 Bit Mod 1024 Fast Binary Counter, Sync Clear 
10 Bit Mod 1024 Fast Binary Counter, Individual Clear Direct, Set 


11 Bit Mod 2047 Linear Feedback Shift Register 

12 Bit Mod 4095 Linear Feedback Shift Register 

13 Bit Mod 8191 Linear Feedback Shift Register 

14 Bit Mod 16383 Linear Feedback Shift Register 
15 Bit Mod 32767 Linear Feedback Shift Register 
16 Bit Mod 65535 Linear Feedback Shift Register 
17 Bit Mod 131071 Linear Feedback Shift Register 
18 Bit Mod 262143 Linear Feedback Shift Register 
19 Bit Mod 524287 Linear Feedback Shift Register 
20 Bit Mod 1048575 Linear Feedback Shift Register 
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MULTIPLEXERS 


MUX31H 3 Bit Non Inverting Mux 
MUX31L 3 Bit Inverting Mux 

MUX41H 4 Bit Non Inverting Mux 
MUX41GH 4 Bit Non Inverting Mux, Gated 
MUX41L 4 Bit Inverting Mux 

MUX51H 5 Bit Non Inverting Mux 
MUX5I1L 5 Bit Inverting Mux 

MUX61H 6 Bit Non Inverting Mux 
MUX61L 6 Bit Inverting Mux 

MUX71H 7 Bit Non Inverting Mux 
MUX71L 7 Bit Inverting Mux 

MUX81H 8 Bit Non Inverting Mux 
MUX22H Dual 2 Bit Non Inverting Mux 
MUX32H Dual 3 Bit Non Inverting Mux 
MUX42H Dual 4 Bit Non Inverting Mux 
MUX52H Dual 5 Bit Non Inverting Mux 
MUX62H Dual 6 Bit Non Inverting Mux 
MUX72H Dual 7 Bit Non Inverting Mux 
MUX82H Dual 8 Bit Non Inverting Mux 
MUX24H Quad 2 Bit Non Inverting Mux 
MUX24L Quad 2 Bit Inverting Mux 
MUX34H Quad 3 Bit Non Inverting Mux 
MUX44H Quad 4 Bit Non Inverting Mux 
MUX54H Quad 5 Bit Non Inverting Mux 
MUX64H Quad 6 Bit Non Inverting Mux 
MUX74H Quad 7 Bit Non Inverting Mux 
MUX84H Quad 8 Bit Non Inverting Mux 


DECODERS 


D24H 2 to 4 Decoder, Outputs Active High 

D24L 2 to 4 Decoder, Outputs Active Low 

D38H 3 to 8 Decoder, Outputs Active High 

D38L 3 to 8 DeCoder, Outputs Active Low 

D24GH 2 to 4 Decoder, Gated Outputs Active High 

D24GL 2 to 4 Decoder, Gated Outputs Active Low 

D38GH 3 to 8 Decoder, Gated Outputs Active High 

D38GL 3 to 8 Decoder, Gated Outputs Active Low 

D410H 4 to 10 Decoder, Outputs Active High 

D410L 4 to 10 Decoder, Outputs Active Low 

DM6JH Spike Free Decoder For Mod 6 Johnson Coder, Active High 
DM6]JL Spike Free Decoder For Mod 6 Johnson Coder, Active Low 
DM8]JH Spike Free Decoder For Mod 8 Johnson Coder, Active High 
DM8]JL Spike Free Decoder For Mod 8 Johnson Coder, Active Low 
DM10JH opike Free Decoder For Mod 10 Johnson Coder Active High 
DMI0JL Spike Free Decoder For Mod 10 Johnson Coder, Active Low 
DM12JH Spike Free Decoder For Mod 12 Johnson Coder, Active High 
DM12)L Spike Free Decoder For Mod 12 Johnson Coder, Active Low 
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DECODERS (Cont'd) 


DM14]JH Spike Free Decoder For Mod 14 Johnson Coder, Active High 
DM14JL Spike Free Decoder For Mod 14 Johnson Coder, Active Low 


DM16JH Spike Free Decoder For Mod 16 Johnson Coder, Active High 
DMI6JL Spike Free Decoder For Mod 16 Johnson Coder, Active Low 


SYNCHRONIZERS 


SYNCO] Synchronizer For Asynchronous 0 to 1 Event 
SYNC1O Synchronizer For Asynchronous | to 0 Event 


74XX TTL MSI 


BCD to Decimal Decoder (7442) 

2 Bit Binary Full Adder (7482) 

4 Bit Magnitude Comparator (7485) 

Gated 3 to 8 Binary Decoder (74138) 

3 to 8 Decoder, Gated Outputs, Active Low (74138) 
Gated 16 Input Mux 

Gated 8 Input Mux 

8 Input Mux 

Gated Dual 4 Input Mux 


4x2 Mux, Outputs Active Low 

4 Bit BCD Counter 

4 Bit BCD Counter 

4 Bit Counter 

Sync 4 Bit Counter 

4 Bit BCD Counter 

4 Bit BCD Counter 

4 Bit Counter 

4 Bit Binary Counter 

4 Bit Counter Fast 

4 Bit U/D Counter 

Octal Tristate Buffer On Chip (SN 74244) 
Octal Tristate Buffer Off Chip (SN 74244) 
4 Bit/ALU 


MACROFUNCTIONS 


MACROFUNCTIONS 


The information presented for each macrofunction is explained below 


@) The macrofunction name. 
@) The functional description. 
(8) The network schematic. 
@) The logic diagram. 


A truth table is shown for some macrofunctions and in addition the number of gates 
used to calculate design complexity for each macrofunction is listed in Appendix I. 
The calling sequence for each macrofunction is listed in Appendix II, and gate count 
equivalents for CMOS 4000 series and TTL 7400 series families are listed in Ap- 
pendix III. 


The 203 macrofunctions contained in this databook are available for the following 
products: 


ISB12000 SERIES Continuous Arrays 
ISB18000 SERIES Continuous Arrays 
CB12000 SERIES Standard Cells 

ISB9000 SERIES Channelless Arrays. 


Separate databooks for the macrocell libraries of each of these products are availa- 
ble from your local SGS-THOMSON sales representative. 


System designers can realise their designs on the SGS-THOMSON proprietary CON- 
CERT design system or on the following third party engineering workstations: 


Mentor Graphics 
Valid Logic Systems 
Racal Redac 


External design tools such as Verilog XL, System Hilo and Synopsys are also sup- 
ported. 


MACROFUNCTION LIBRARY 


5 BIT BINARY UP COUNTER 
CBSF ® FAST, INDIVIDUAL CD SD CBF. 
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MACROFUNCTION LIBRARY 


4 BIT BINARY UP COUNTER 
CB4C FAST, SYNC CLEAR CB4C 


NETWORK SCHEMATIC LOGIC DIAGRAM 
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MACROFUNCTION LIBRARY 


4 BIT BINARY UP COUNTER 
CB4F FAST, INDIVIDUAL CD SD CB4F 


NETWORK SCHEMATIC LOGIC DIAGRAM 
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MACROFUNCTION LIBRARY 


5 BIT BINARY UP COUNTER 
CBSC FAST, SYNC CLEAR CB5C 


NETWORK SCHEMATIC LOGIC DIAGRAM 
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MACROFUNCTION LIBRARY 


5 BIT BINARY UP COUNTER 
CBSF FAST, INDIVIDUAL CD SD CBSF 


NETWORK SCHEMATIC LOGIC DIAGRAM 
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MACROFUNCTION LIBRARY 


6 BIT BINARY UP COUNTER 
CB6C FAST, SYNC CLEAR CB6C 


NETWORK SCHEMATIC LOGIC DIAGRAM 


AON BON CON DON EQN 
CL 


SEE CBSC 


29 


MACROFUNCTION LIBRARY 


6 BIT BINARY UP COUNTER 
CB6F FAST, INDIVIDUAL CD SD CB6F 


NETWORK SCHEMATIC LOGIC DIAGRAM 


SEE CBSF 
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MACROFUNCTION LIBRARY 
7 BIT BINARY UP COUNTER 
CB7C FAST, SYNC CLEAR CB7C 
NETWORK SCHEMATIC 


AGW BOW CON DOW EON 


SEE CASC 


LOGIC DIAGRAM 


Zi 


MACROFUNCTION LIBRARY 


7 BIT BINARY UP COUNTER 
CB7F FAST, INDIVIDUAL CD SD CB7F 


NETWORK SCHEMATIC 
FSO FQN GSO GOH 


SEE CBSF 
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MACROFUNCTION LIBRARY 
8 BIT BINARY UP COUNTER 
CB8C FAST, SYNC CLEAR CB8C 


NETWORK SCHEMATIC 


AGH BON CON OOR EQN FON COH 
CL 


SEE CB7C 


LOGIC DIAGRAM 
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MACROFUNCTION LIBRARY 
8 BIT BINARY UP COUNTER 
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MACROFUNCTIONS CALLING SEQUENCE 


C2G (OA, OQAN, OB, QBN; CP, CD) 


C3G (OA, OQAN, QB, OBN, OC, QCN; CP, CD) 

C3LSR (QA, QAN, QB, QBN, OC, QCN; CP, CD) 

C4G (OR OB, OC. OD? CR Cp) 

C4LSR (QA, QAN, QB, QBN, OC, QCN, QD, QDN; CP, CD) 

CSG (OF OB, OCOD, OR; CPR CD) 

CSLSR (QA, QAN, OB, QBN, QC, QCN, QD, QDN, QE, QEN; CP, CD) 
Cé6G (OA, OB, OC. OD, OF, OF CP CD) 


C6LSR (OA, QAN, OB, QBN, QC, OCN, QD, QDN, QE, QEN, QF, QFN; 
CP, CD) 

(QA, QB, QC, QOD, QE, OF, QG; CP, CD) 

(OA, OAN, OB, QBN, QC, QCN, OD, QDN, QE, QEN, OF, QFN, 
OG, OGN; CP.-CD) 

(OA, OB; OG; OD,- OE OF "OG, OH; CP.-CD) 

(QA, QAN, OB, QBN, QC, QCN, OD, QDN, QE, QEN, QF, QFN, 
QG, QGN, QH, QHN; CP, CD) 

(OA, OAN, OB, QBN, QC, QCN, QD, QDN, QE, OEN, OF, QFN, 
OG, OGN; OH, QHN;-Ol ,-OIN;-CP,-CD) 

(OA, QAN, OB, OBN, OC, QCN, QD, QDN, QE, QEN, QF, QFN, 
QG, OGN, QH, OHN, OI, OIN, OJ, QIN; CP, CD) 

(OA, QAN, OB, QBN, QC, QCN, QD, ODN, QE, QEN, OF, QFN, 
QG, OGN, QH, QHN, QI, QIN, QJ, QIN, QK, QKN; CP, CD) 
(OA, QAN, QB, QBN, OC, QCN, QD, QDN, QE, QEN, OF, OFN, 
OG, OGN, QH, QHN, OI, QIN, OJ, QIN, QK, OKN, OL, OLN; 
CP,-GD) 

(QA, QAN, QB, QBN, OC, QCN, QD, QDN, QE, QEN, QF, QFN, 
OG, QGN, QH, QHN, QI, QIN, QJ, QIN, OK, OKN, QL, QLN, 
QM, OMN; CP, CD) 

(OA, QAN, QB, QBN, OC, OCN, QD, ODN, QE, QEN, OF, OFN, 
QG, QGN, QH, OHN, QI, QIN, QJ, QIN, OK, OKN, OL, QLN, 
QM, QMN, ON, ONN; CP, CD) 

(OA, QAN, QB, QBN, OC, OCN, QD, ODN, QE, QEN, OF, OFN, 
QG, OGN, QH, OHN, OI, QIN, OJ, QIN, OK, OKN, QL, OLN, 
QM, QMN, ON, ONN, QO, QON; CP, CD) 

(QA, ON, QB, QBN, QC, QCN, QD, ODN, QE, QEN, OF, QFN, 
QG, QGN, QH, OHN, QI, QIN, QJ, QIN, OK, OKN, QL, QLN, 
QM, QMN, ON, ONN, QO, QON, OP, OPN; CP, CD) 

(QA, QAN, QB, QBN, QC, QCN, QD, ODN, QE, QEN, QF, QFN, 
QG, OGN, QH, QHN, QI, QIN, QJ, QIN, OK, OKN, QL, QLN, 
OM, QMN, ON, ONN, QO, CON, QP, OPN, QQ, CON; CP, CD) 
(OA, QAN, OB, QBN, QC, QCN, QD, ODN, QE, QEN, OF, OFN, 
QG, QGN, QH, QHN, QI, QIN, QJ, QIN, OK, OKN, OL, OLN, 
QM, QMN, ON, ONN, QO, CON, QP, OPN, QQ, QON, OR, QRN; 
CP, CD) 

(QA, QAN, OB, QBN, OC, OCN, QD, ODN, QE, OEN, OF, OFN, 
OG, OGN, OH, QHN, QOL, OIN, O1,:O3N, OB, ORN,. OL, QOEN; 
OM, OMN, ON, QNN, QO, QON, OP, OPN, QQ, QON, OR, ORN, 
OSOSN; CP. CD) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN, QE, QEN, OF, OFN, 
OG, OGN,-O8,-OHN, Ol, QIN, O1,/OIN, OK; OKN; OL, OLN; 
QM, QMN, ON, ONN, QO, QON, QP, OPN, QQ, QON, QR, ORN, 
OS; ‘OSN; O17-OINn; CP. CD) 


C/G 
C7LSR 


C8G 
C8LSR 


COLSR 


C10LSR 


CLIESE 


C12LSR 


C13L5SR 


C14LSR 


CI5L5R 


C16LSR 


C17LSR 


C18LSR 


C19LSR 


C20LSR 
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(AQN, BON, CON, DON; CL, CP) 

(AON, BON; CON, DON: CP, ACD, BCD, CCD,.DCD, ASD, BSD, 
CSD; DSD) 

(AON, BON, CON, DON, EQN; CL, CP) 

(AON, BON, CON, DON, EON; CP, ACD, BCD, CCD, DCD, ECD, 
ASD, BSD, CSD, DSD, ESD) 

(AQN, BON, CON, DON, EQN, FQN; CL, CP) 

(AON, BON, CON, DON, EON, FON; CP, ACD, BCD, CCD, DCD, 
ECD, FCD, ASD, BSD, CSD, DSD, ESD, FSD) 

(AQN, BON, CON, DON, EQN, FON, GON; CL, CP) 

(AQN, BON, CON, DON, EQN, FON, GON; CP, ACD, BCD, CCD, 
DCD, ECD, FCD, GCD, ASD, BSD, CSD, DSD, ESD, FSD, GSD) 
(AQN, BON, CON, DON, EQN, FON, GON, HON; CL, CP) 

(AQN, BON, CON, DON, EON, FON, GON, HON; CP, ACD, BCD, 
CO@D, DCD, ECD, FCD, GCD;, HCD; ASD). BSD, CSD;..DSD;. ESD, 
FSD, GSD, HSD) 

(AQN, BON, CON, DON, EQN, FON, GON, HON, ION; CL, CP) 
(AON, BON, CON, DON, EON, FON, GON, HON, ION; CP, ACD, 
BCD) CCD, DCD, ECD, FCD,.GCD, HCD, 1@D, ASD, BSD; 'Csb, 
DSD, ESD, FSD, GSD, HSD, ISD) 

(AQN, BON, CON, DON, EON, FON, GOQN, HON, ION, JON; CL, CP) 
(AQN, BON, CON, DON, EON, FON, GON, HON, ION, JON; CP, 
ACD,-BCD, CCD,DED) ECD, FED “GCD, ACD ICD ICD; ASD, 
BSD, CSD, DSD, ESD, FSD, GSD, HSD, ISD, JSD) 

(QAAOB OC, OD COUMCP, Cl Cp) 

(OA, OB; OC, OD;CO; CP Cl, Chl, CD} 

(C4, GO, Gl; CO, AO, BO, Al, Bl, A2, A3, B3) 

(GO; Gl, C4 CO, AG, BO; Ad, Bh Az, BZ, AS; BS) 

(OA, OAN, QB, QBN; CP, CD) 

(QA, QAN, QB, QBN; CP, CD) 

(QA, QAN, QB, QBN; CP, CD) 

(OA, OAN, OB, OBN, OC , OCN CP, ©D) 

(OA, QAN, OB, QBN, OC, QCN; CP, CD) 

(OA, QAN, OB, OBN, OC, OCN; CP,-CD) 

(QA, QAN, QB, QBN, QC, QCN; CP, CD) 

(QA, OQAN, QB, OBN, OC, QCN; CP, CD) 

(OA, QAN, OB, QBN, OC, QCN; CP, CD) 

(O47, OB, ‘OC CP. CD) 

(QA, QAN, OB, OBN, OC, QCN, QD, QDN; CP, CD) 

(QA, QAN, QB, QBN, QC, QCN; CP, CD) 

(OA, QAN, OB, QBN, OC, OCN, OD, QDN; CP, CD) 

(OA; OB, OC, OD; CP, CD) 

(OA, QAN, QB, QBN, QC, QCN, QD, QDN; CP, CD) 

(QA, QAN, OB, QBN, OC, OCN, QD, QDN; CP, CD) 

(OA, OB, OC, QD; CP, CD) 

(OA, OAN,. OB; OBN, OC OCN,OD, ODN, OE, OEN CP, CD) 
(QA, QAN, QB, QBN, QC, QCN, QD, QDN; CP, CD) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN; CP, CD) 

(OA, OB, OC, OD} CP CD) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN; CP, CD) 

(OA, OB, OC, OD; CP, CD) 

(OA, OAN, OB; OBN; OC, OCN, OD) ODN, QE, QEN, OF, OFN; 
CP Cy) 
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CM125R 
CM13B 
CM13BR 
CM14B 
CM14BR 
CMI4J 


CM15B 
CMISBR 
CMI16B 
CM16BR 
CM 16] 


CM17B 
CM17BR 
CM18BR 
CMI9BR 
CM20BR 
CM21BR 
CM22BR 
CM23BR 
CM24BR 
CM25BR 
CM26BR 
CM27BR 
CM28BR 
CM29BR 
CM30BR 
CM31BR 
CM32BR 
CMP4 
CMP8 
CUD41 
CUD42 
D24GH 
D24GL 
D24H 
D24L 
D38GH 
D38GL 
D38H 
D38L 
D410H 
D410L 
DM6JH 
DMé6JL 
DM8]JH 
DM8jL 
DM10JH 
DMIO0JL 
DM12JH 
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CALLING SEQUENCE 


(QA, QAN, QB, QBN, OC, QCN, QD, ODN; CP, CD) 
(OA, QAN, QB, QBN, OC, OCN, OD, ODN; CP, CD) 
(OA OB. OCOD) -CPCD) 
(QA, QAN, QB, QBN, QC, QCN, QD, QDN; CP, CD) 
(OA, OB, OC, OD; CP; CD) 


(OA, OQAN, QB, QBN, QC, QCN, QD, QDN, QE, QEN, QF, QFN, 


OG, OGN; CP, CD) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN; CP, CD) 
(QA, QB, OC, QD; CP, CD) 

(QA, QAN, QB, QBN, OC, QCN, QD, QDN; CP, CD) 
(OA, OB, OC, OD?-CP, CD) 


(QA, QAN, QB, QBN, QC, QCN, QD, QDN, QE, QEN, QF, QFN, 


OG, OGN, QH, QHN; CP, CD) 


(QA, OQAN, OB, QBN, OC, OCN, QD, ODN, QE, QEN; CP, CD) 


(OA; OB, OC; OD, OE; CP, CD) 
(OA, OB, OC; OD; QE; ‘CP,-CD) 
(OA, OB, OG, OD; OE; CP, CD) 
(OA OB, OCG, “ODOR CP, CD) 
(OA; OB,.OC, OD, OE; CP,-CD) 
(QA, QB, QC, QD, QE; CP, CD) 
(OF, OB, OC, OD, OE CP;.CD) 
(OA, OB; -OC;-OD;- OER; CP, CD) 
(QA, QB, QC, QD, QE; CP, CD) 
(QA, QB, OC, OD, QE; CP, CD) 
(OA; OB,/OC, OD, OEY CP; CD) 
(OA; OB, OC, OD, QE; ‘CP; CD) 
(OA; OB, OCOD, ORF CP,-CD) 
(OA; (OB. AOC}: OD, OG CP; 2D) 
(OA, OB, OC, OD, QE; CP; CD) 
(OA, OB, OC; OD, OE; -CP.-CD) 
(AEB; AO, BO, Al, Bl, A2, B2, A3, B3) 


(AEB; AO, BO, Al, B], A2, B2, A3, B3, A4, B4, AS, BS, A6, B6, AZ, B7) 


(OA; OB; OC, “OD; CON: CP PN, TN; UP, CD) 


(OF, OB OC) OD; CON? A; B,C, Dick, CL, CP.-PN,. IN; UP) 


(ZO, Zl, Z2, Z3; A, B, GN) 

(20; 21,22) 237. By Gy) 

(20,2), 22, 23; A,B) 

(20, 21,22; 23; 4,:B) 

(20,2122; 23;-24, 25,26, 277 A, B,-C,. GN) 

(ZO, Zl, 22; 23,24, 25, 26; 27; A; B, C,:G) 

(ZO; Zl 22; 28, LA) Lo, LO, Lie Pe By) 

(ZO) 21-22, 23;-LA, 25; 26, 272 fy. By) 

(ZO): Zl 22,23, 24,, 25; "20, Zi), Lo £0 A By) 
(20,21, 42; 23,24, 23, 26;.21, 28; 29}; A; B,C, D) 

(Q;. J; J2,.13, J4, Js; A,-AN; B; BN,-C;:-CN) 

0;-J1 I27J3,145:J9;A,.AN,- 8, BN, CCN) 

On I1; J2,I3; 14; J5;-J6, 17; A, AN, B, BN, -C;-CN,..D;DN) 
(JO, Jl, J2, J3, J4, 15, J6, J7; A, AN, B, BN, C, CN, D, DN) 


(JO, Jl, J2, J3, J4, 5, J6, J7, 38, J9; A, AN, B, BN, C, CN, D, DN, E, EN) 
(JO, J1, J2, J3, J4, 15, J6, J7, 18, J9; A, AN, B, BN, C, CN, D, DN, E, EN) 
(0; 315.32, JS I4, 353 36) 375 18.39.10; Jil AS AN, By. BN. CCN. 


D, DN, E, EN, F, FN) 


APPENDIX I 


MACROFUNCTIONS CALLING SEQUENCE 


DM12)L 
DM14JH 
DM14JL 
DM16JH 
DMI16]L 
FA] 
FA2 
FA4 


FAI6 


CALLING SEQUENCE 


(JO, Jt; J2, 13,34, 15, 16; 17; 18, 39, J10, Jil; A, AN,B;. BN, C, CN; 
DDN EEN, FPN) 

(0). 11, 12.1334; 15; J0,J7, 38,19, 10; JL Ji2, Jd 137 A, AN, BBN, 
C, CN, D, DN, E, EN, F, FN, G, GN) 

(JO, Jl, J2, J3, 14, J5, 16, J7, J8, J9, 10, J11, J12, J13; A, AN, B, BN, 
©, CN, D}DN, EB ENF PING GN) 

(JO, 1h,-42, 13,34, 19; J6, 37) 18, JO) 10, Ji; J 12) 313, 14, 215) A, AN, 
B, BN, C, CN, D, DN, E, EN, F, FN, G, GN, H, HN) 

G0, Jly12, 33; 14533, S017 185.39, J10; JAJA; JS, 14a 5 
AN, B, BN, C, CN, D, DN, E, EN, F, FN, G, GN, H, HN) 

(S;-CO; Cl, A,B) 

(SO, S1, C2; CO, AO, BO, Al, Bl) 

(50,91 ;02;, 03;.C4,,P3;CO,-A0, BO}-G0, Al, Bl, Gl, A2;, BZ; AS; 
B3) 

(50). 51,52; 63):04; 59, 06,07, 58,590, S10;-311, 512; 513,514; 
515, C16; CO, AO, BO, Al, Bl, A2, B2, A3, B3, A4, B4, AS, BS, A6, 
B6, A7, B7, A8, B8, A9, BY, AlO, B10, All, Bll, Al2, B12, Al3, 
B13, Al4, B14, Al5, B15) 

(SO, Sl, C2; CO, AO, BO, Al, Bl, SUB) 

(S, CO; A, B) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN; A, B, C, D, L) 

(QA, QAN, OB, QBN, QC, QCN, QD, QDN, QE, QEN, OF, QFN, 
OG, QGN, QH, OHN; A, B, C, D, E, F, G, H, L) 

(20, 21; 22;, 207; 24, 25;-26, 27, 28; 29; A, By C, D) 

(S0, 51, C2; CO, AO, BO, Al, Bl) 

(AGB, AEB, ALB; AGBI, AFBI, ALBI, A3, B3, A2, B2, Al, Bl, AO BO) 
(20; Zl 22; 23; 24. 25;:26;. 24 Gly Ggn 2B, Ay B,C) 

(20; Zi, 22;. 23; 24), 25,26) 217 Gl CA, C2B. Ay BC) 

(4, 0; D1; D2). D3; D4; D5; D6;.D7,,D8,-D9,D10, DI1,. Di2, Dis, 
D14, D15, A, B, C, D, SN) 

(Wot? DO, -1,-D2.. D3,-D4; (DS. D6, D7,-A. By CSN) 

(Z; DO, D1, D2, D3, D4, DS, D6, D7, A, B, C) 

(1Z, 22; 1D0, 1D1, 1D2, 1D3, 2D0, 1D1, 2D2, 2D3, A, B, 1GN, 2GN) 
(Z1, 22, Z3, Z4; Al, Bl, A2, B2, A3, B3, A4, B4, 5S, GN) 

(Z1, Z2, Z3, Z4; Al, Bl, A2, B2, A3, B3, A4, B4, S, GN) 

(QA, QB, OC, QD, CO, QAN, QBN, OCN, QDN; A, B, C, D, 

CP, CDP...) 

(OA OB; QC OD CO; A, B.C, D, Le Cr) CD, PT) 

(QA, QB, QC, QD, CO, QAN, QBN, QCN, QDN; A, B, C, D, 
CPP dD) 

(OR) OB, OC; OD, CO; A,B; OC, DL CP; PT, CB) 

(OA, OB, OC, OD; CO; OAN, OBN,:OCN; ODN;-A; B; ©; D, 

CL GP Pi 5) 

(OF, OB; OG, OD, CO: A, BC, Di, Cl CP, PT) 

(QA, QB, QC, QD, CO, QAN, QBN, QCN, QDN; A, B, C, D, L, 
CL CP, PT) 

(OF) OB; OC “OD, CO A, By C.D, Leh, CP. Pt) 

(OA; OB, OC)-OD, CO; A,.By GD, Ly Cl. CP, PT) 

(OA OBOC, “OD, CON; A,B,C. D> LCP, PN, TN) UP} 

CET PY. 193) V4 2 le 22) OVS, 24s TA TA, TAS, LA, 2A, 
2A2, 2A3, 2A4, 1GN, 2GN) 

(AGB, AEB, ALB; AGBI, AEBI, ALBI, Al, Bl, AO, BO) 

(AGB, AEB, ALB; Al, Bl, AO, BO) 
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MAG4 
MR41 


MR42 
MR43 
MR44 


MR81 


MR82 


MUX22H 
MUX24H 
MUX24L 
MUX31H 
MUX31L 
MUX32 

MUX34H 


MUX41GH 


MUX41H 
MUX42H 
MUX44H 


MUX51H 
MUXSI1L 
MUX52H 
MUX54H 
MUX61H 
MUX61L 
MUX62H 
MUX64H 
MUX71H 
MUX71L 
MUX72H 


MUX74H 


MUX82H 


MUX84H 
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CALLING SEQUENCE 


(AGB, AEB, ALB; AGBI, AEBI, ALBI, A3, B3, A2, B2, Al, Bl, AO, BO) 
(QA, OAN, QB, QBN, OC, QCN, QD, QDN; DOA, DIA, DOB, D1B, 
DOC, DIC, DOD, DID, S, CP) 

(QA, QAN, QB, QBN, OC, QCN, QD, QDN; DOA, DIA, DOB, DIB, 
DOC,.DIC, DOD; DID; 5;,-CP CD) 

(QA, QAN, QB, QBN, OC, QCN, QD, QDN; DOA, DIA, DOB, D1B, 
DOC, DIG, DOD: D1; 6) CLR. cP) 

(QA, QAN, OB, QBN, OC, QCN, QD, QDN; DOA, DIA, DOB, D1B, 
DOG; DiC; DODD, 5,/CLR,CPi.D) 

(OA, QAN, QB, QBN, QC, QCN, QD, QDN, QE, QEN, OF, QFN, 
OG, QGN, QH, OHN; DOA, DIA, DOB, DIB, DOC, DIC, DOD, DID, 
DOE, DIE, DOF, DIF, DOG, DIG, DOH, D1H, 5, CP) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN, QE, QEN, OF, QFN, 
OG, OGN, QH, QHN; DOA, D1A, DOB, DIB, DOC, DIC, DOD, D1D, 
DOE, DIE, DOF, DIF, DOG, DIG, DOH, D1H, S, CP, CD) 

(ZO, Z1; DOO, D10, DO], D11, A) 

(20; 21,22; 23; D00;D10,-D01, D1); D0? DV2, D03,.D13; A) 

(20, Z1 22,237 DOO; DIO, DOl, Dil DO2; :D12,"D03,. DIS) A) 

(2; DO;..D1,, D2, A,B) 

(Z; DO, D1, D2, A,B) 

(ZO, Z1; DOO, D10, D20, DOI, Dll, D21, A, B) 

(ZO; 21,42; 23; DOO.D10; 20; DOI, Dil, D2iD0Z, Di22D22; DOs; 
D13, D23,.A,. B) 

(Z;D0;; DI;..D2,.D3;A,;. By G) 

(Z; DO;,. DI, D2, D3,A;,B) 

(Z0, Zl; DOO; D10; D20,.D30; DOI, Dll, D21, D31, A, B) 

(ZO; Zl 4,24; Z5; 100; D10,.D20,,D30; DO), D11,..D21, 031, P02;,-D12, 
D272, B32, .D03;. D113, D23;;D33,:A,-B) 


°(Z; DO, D1, D2, D3, D4, A, B, C) 


(Z; DO, D1, D2, D3, D4, A, B, C) 

(ZO, Z1; DOO, D10, D20, D30, D40, DO], Dll, D21, D31, D41, A, B, C) 
(ZO, 21, 22, 23; D00; DIO, D20,, D30,.D40, DOL; Dll, D2), D3l,. D4l, 
D02, D12, D22, D32, D42, DO3, D13, D23, D33, D43, A, B, C) 

(Z; DO, D1, D2, D3, D4, DS, A, B, C) 

(Z; D0, D1, D2, D3, D4, D5, -A,: B,C) 

(ZO, Z1; DOO, D10, D20, D30, D40, D50, DO], D11, D21, D31, D41, 
DS1, A, B, C) 

(ZO, Z1, Z2, Z3; DOO, D10, D20, D30, D40, D50, DO], Dll, D21, D3, 
D41, DS51, DO2, D12, D22, D32, D42, D52, DO3, D13, D23, D33, D43, 
D52, A, B, C) 

(Z; DO, D1, D2, D3, D4, DS, D6, A, B, C) 

(Z;, DQ, D1,-D2, D3, D4, D5; D6,.A, B.C) 

(ZO, Z1; DOO, D10, D20, D30, D40, D50, D60, DO], Dll, D21, D3, 
D41, D51, D61, A, B, C) 

(20,41, 22,23; DOO; D100; D20, D30;.D40;.D50, D60, DO1, D1l,. D21; 
D31,;D41, DS1, D61,.D02, Dl2,-D22, D32, D42, D52, D62, DO3, D13, 
D23, D33, D43, D53, D63, A, B, C) 

(ZO, Z1; DOO, D10, D20, D30, D40, D50, D60, D70, DO1, Dll, D2], 
D31, D4], D5], D61, D771, A, B, C) 

(ZO, Z1, 22, Z3; DOO, D10, D20, D30, D40, D50, D60, D70, DO1, D1], 
D21, D3l, D4], DS1, D61, D71, DO2, D12, D22, D32, D42, D52, Dé2, 
D7? D03; 13, D23;.033;, D43,/D53; D63,, D3; A, B,C) 
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R81 
R82 


SR41 
SR42 
SR43 
SR44 
SR45 


SR46 
OR47 
SYNCO] 
SYNC10 


CALLING SEQUENCE 


(Zo CP,CD) 

(QA, QAN, QB, QBN, OC, OCN, QD, ODN; A, B, C, D, CP) 

(OA, OAN, OB, OBN, OC, OCN, OD; ODN; A, B, C, D, CP, CD) 
(QA, QAN, QB, QBN, QC, QCN, QD, QDN, QE, OEN, OF, QFN, 
OG; -OGN, OH OHN? A,B; C;.D;. BY, Gy} CP) 

(QA, QAN, QB, QBN, OC, QCN, QD, QDN, QE, QEN, OF, QFN, 
OG, -OGN "OH, “GUN: A, By C.D, By -F, Gi hy CP.CD) 

(QA, QAN, QB, QBN, QC, QCN, QD, QDN; D, CP) 

(OA) OAN, OB, -OBN, OC, -OCN, (OD ODN; BD) -CP, CD) 

(QA, QAN, QB, QBN, OC, QCN, OD, QDN; D, CP, SD) 

(OA, OAN, OB; -OBN, QC, ‘OCN, OD ODN: Si, A, B, C.D, LCP) 
(OA; OAN, OB} OBN, OC; OCN,OD,-ODN; SL. A, BC, D, 

ECL CP) 

(OAS OAN, “OB,-OBN; OC. -OCN,:-OD-ODN. SI. A,B C.D, ie CP) 
(OA, QAN, OB, QBN; OC, QCN, OD,-ODN: SL “CL, CP) 

(2; CP) 

(Z; A, CP) 
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GATE COUNT FOR MACROFUNCTIONS IN EACH FAMILY 


CB12000 ISB12000 


ISB9000 


we 
77 a 
[es@ 00 
rere | as [98 19} 
[cag 8a aa 
[cioLsh | 63 | a2 | 86 
renisr | 69 | 90 | 10 
[ope | 46a 
[cpar | 49sec 
repec | 4 6 | 
(cper | 79 | 9396 | 
[epic [9 [a2 | ie 
(7 
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CM4B 18 
CM4] 16 


CM5B 
CM55R 
CM6B 
CMeé6] 
CM7B 
CM8B 
CM8BR 
CM8] 
CM8SR 
CM9B 
CM9BR 
CM9SR 
CM10B 
CM10BR 
CM10J 
CM105SR 
CM11B 
CM11BR 


ISB9000 


ie) 


1S 


NO 
Ol 


— 
CO ice) 


Ww 
) 
wd 
NO 


NO 


5 


NO 
ws 


Hw 1OO1]G 101} @ Ja] A NO NO 
© 1CO}O 1M] 01 ;OO} ce) ce) © 


25 


ce) 
© 


ds O] mp Pd] bd de pd HO ;PR HPA md) Oo | Hm | GO | GO 
1© O1O }OI He 10) | CO }O Je | O JO] CO | KO} O | Co 


36 


NO 


4 
2 
2 
18 


ee) 
ce) 
(ce) 
ao 
NO 


ww 
i) 
CO 
OD 
16) 


24 
32 
2 


NO 
ww 


30 
2] 
3 
30 
2 
s) 
on 
3 
30 
38 
31] 


oe) 
NO 
mJ 


O21] 0O >) 
dy 
NO 


) 


© 
<e) 


3 


CM12B 34 
CM12BR 32 
CM12] 36 
CM12SR 29 
CM13B 38 
CM13BR 31 39 
CM14B 38 
CM14BR 32 
CM14] 42 5 
CMI15B 40 6 
CMI15BR 32 
CM16B 34 
CMI6BR 24 32 
CM16] 48 64 | 60 | 
CM17B AT 5 | 69 | 
CM17BR 36 46 
CM18BR 37 AT 
CMI19BR 37 7 
CM20BR 38 48 
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GATE COUNT FOR MACROFUNCTIONS IN EACH FAMILY 


[Nome | en12000 [sao00 [asaiamo | 1sn80 

16 

13 

}MieoD {| 69 =| 71 S| S90 

| 88 

Pa ee] 

a 

| 20 

eae 

Lae. ‘Mieco | 8] S| 

|MAG4 [| 44 | 46 | 66 

/MRsi—o | 65 | S62] 

pMRs2. | 73 | 75 | BC 

PMO ee ee 

pMuUxa44L [| 9 | 9 | 14 | 

FMUX3IH_ | =7 | 8 | ll | 

PMOXSIL. 2) 

FAI MUX32H 

FA2 

37 42 MUX4IGH| 8 =| 8 | 4 

222 246 fMUx4IH_ [| 8 | 8 | 12 | 
HAI ee eee a ee ee 7 ae 

MUXS1H 12 
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GATE COUNT FOR MACROFUNCTIONS IN EACH FAMILY 


CB12000 ISB12000 ISB9000 
22 


ae ae a ae 


Notes 

A standard 2-input NAND gate (ND2) 1s taken as a one gate equivalent. 

CB12000 gate count 1s taken directly from area calculation. 

ISB12000 gate count 1s calculated by dividing total cells by a factor of 2.5. Each unit cell 1s made of 1 P-N transistor pair. 
ISB9000 gate count 1s calculated by multiplying total sites by a factor of 1.5. Each site 1s made of 3 P-N transistor pairs. 
ISB18000 gate count is identical to ISB12000 for the listed macrofunctions. 
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EQUIVALENT GATES FOR 7400 SERIES TTL DEVICES 


Device 


7400 
7401 
1402 
71403 
7404 
7405 
7406 
71407 
7408 
7409 
7410 
741] 
7412 
7413 
7414 
7415 
7416 6 
7417 6 
7418 28 
7419 18 
2420 4 
7421 6 
1422 4 
7423 26 
1424 28 


Equiv. Gates 


— 
HIMIO!LMI| OOD DI DD] LA] ALS 


NO 
Aa 


CO 


7425 6 

1426 4 

Te I Se 

7428 

ce a 

Cee Rare ee 

7433 

7437 
ae ae ee ee 


ae ee ee: ee 
7 ee ee ee 
| 7454 | 8 
ae ae eel eee 
| 7460 | 
| 74h | 
ec a a 
2 ee ee: 
| mes | CY 
| 7470——s| 


7 

16 
ae ae ee ee 
ee ee ee: ee 
ne? ee ee 
a a a ae 
| 7496 | 
ee a ee ee 
a ae 
ee ee 


36 
34 
45 
94 
32 
48 


APPENDIX II 


[wang a 
i Ven ee aes 
[mang [20 
ae a i 
[tana [20 
free Ocal 
mec rae 
ae aaa 
foo 
ae meee! 


4 

0 

0 

8 

0 

6 

0 

2 

0 
a a 
a a 
| 74144 | 5 
ce a ae 
| 74ia7 | 
ae ae 
| 8 
ae ae 


] 
2 
2 
] 
Z 
S 
3 
I 
2 
] 
2 
2 
2 
Z 


95 
95 
24 
39 
42 
38 
20 
| 74161 | 
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APPENDIX III 


EQUIVALENT GATES FOR 7400 SERIES TTL DEVICES (Contd) 


| 74534 | 
| 74668 | sd 
nas ied 
a ee eee 


Notes: |. The equivalent gate values are on a per package basis, 1.e., a 7400 package, quad 2-input gate, 1s 4 equivalent gates. 
2. All 3-state outputs have been converted to on-chip 3 state buffers. 
3. The circuits used for determining these numbers may or may not meet the required speed. 
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APPENDIX I] 


EQUIVALENT GATES FOR 4000 SERIES CMOS DEVICES 


ee co ee (ee ee 


Device Equiv. Gates 


4000 S) 
4001 4 
4002 4 
4006 92 
4007 2 


4073 


4008 42 4074 

4009 6 271 
4010 6 

401] 4 

4012 4 

4013 14 

4014 56 136 


4514 


4015 92 
4017 =) 


4507, | 2 


4018 51 
4019 12 4516 
4020 76 4518 


4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4032 
4034 
4035 
4038 
4040 
404) 
4042 
4043 
4044 


O] 
>) 


ee ee 
| 4520 | 
| 4522 | 
eS ae ee 
= a ae 
a 
=z 
| 40 


wd 
© 


wd 
ee) 


NO 
[) 


| 4sga | 
| 4543 | 
ae ee ee ae 
| 4555 | 
a 
Nee 08 nial 
ee aa 


I) 
ee) 


14 
12 
20 
33 
ie 
12 
OZ 
94 
24 
16 
28 
64 
44 
47 
56 
16 
36 
40 


— 
NO} dO 


124 


SJ) od 
01] CO 


24 
40 
2 
4856 22 
4558 65 
4560 7A 
4572, | 6 | 
4580 


J 
> | CO 


HM | RO PRO TD — NJ 
NO} OO | CO] © — 


4048 4181 100 

4049 4182 

4080 ~_4193 

4051 ee 
| 4063 | 
58 


Notes: ]. The equivalent gate values are on a per package basis, 1.e., a 4001 package, quad 2-:nput gate, 1s 4 equivalent gates. 
2. The circuits used for determining these numbers may or may not meet the required speed. 
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